Modulation of cardiac autonomic neurotransmission by epicardial superfusion. Effects of hexamethonium and tetrodotoxin.
The heart contains superficial cardiac nerves whose effects may be modulated by pericardial fluid bathing the epicardium. We tested this hypothesis in open-chest dogs anesthetized with secobarbital. Oxygenated normal Tyrode's solution (NT) or NT containing hexamethonium, a ganglionic blocker (500 microM), or tetrodotoxin, a blocker of axonal neurotransmission (5 microM, TTX), was instilled into the pericardial cavity to superfuse the epicardium of the whole heart. During each superfusion, effective refractory period (ERP) was determined in deep intramyocardium (greater than or equal to 4 mm in depth from the epicardium) of anterior and posterior left ventricle and in the subendocardium of the right ventricle in the baseline state and during bilateral cervical vagal stimulation (VS) or ansae subclaviae stimulation (SS). Lengthening of ERP induced by VS during superfusion with NT (6.9 +/- 0.3 msec, mean +/- SEM, n = 36) was eliminated during subsequent superfusion with hexamethonium (0.9 +/- 0.5 msec, p less than 0.001). Hexamethonium also prevented sinus arrest induced by VS but did not affect shortening of ERP induced by SS (17.3 +/- 1.3 to 16.6 +/- 1.0 msec, n = 26). TTX suppressed VS-induced changes in ERP (6.3 +/- 0.3 to 1.5 +/- 0.5 msec, n = 32, p less than 0.001) and SS-induced changes in ERP (18.8 +/- 1.6 to 6.0 +/- 0.9 msec, n = 23, p less than 0.001) but did not affect changes in ERP induced by intravenous administration of norepinephrine or methacholine.(ABSTRACT TRUNCATED AT 250 WORDS)